Substrate specificity of ribosomal peptidyltransferase. Effect of modification in the heterocyclic, carbohydrate and amino acid moiety of 2'(3')-O-L-phenylalanyladenosine.
The chemical synthesis of 2'(3')-O-L-phenylalanyl derivatives of nebularine (Ld), 6-methoxynebularine (Ih), N6,N6-dimethyladenosine (Lk), 6-methylthionebularine (Lo), 8-bromoadenosine (Lr), tubercidin (Iu), and 3'-O-L-phenylalanyl derivatives of 1-(beta-D-arabinofuranosyl)cytosine (IIIg) and 9-(beta-D-arabinofuranosyl)adenine (IIIl) is described. 2'(3')-O-(3-Phenyl)propionyladenosine (Iv) was obtained by reaction of adenosine with ethyl 3-phenylorthopropionate and subsequent hydrolysis of the orthoester intermediate IV with formic acid. Compounds Id, Ih, Ik, Io, and Iu were active in the release of Ac-Phe from N-Ac-Phe-tRNA-poly(U)-70S ribosome complex: at 0.01 mM the release of Ac-Phe was 50-100% of that of A-Phe. At 1 mM, compounds Ir and IIIg released 30 and 25% of Ac-Phe relative to A-Phe whereas derivatives Iv and IIIl were virtually inactive. The results indicate the following conclusions regarding ribosomal peptidyltransferase activity of 2'(3')-O-aminoacyl nucleosides: (a) the presence of the 2'-hydroxy group in the ribo configuration is more important for a highly active substrate (A-Phe) than for one of moderate activity (C-Phe); (b) the heterocyclic (purine) residue is in the anti conformation although this requirement is not absolute; (c) the presence of the amino group of the aminoacyl moiety is required; (d) acceptor activity is dependent upon the substituent in the position 6 of the purine moiety.